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A. TINTRODUCTION

l. General. This report i{s intended to bring together all the informa-
tion obtained during the course of the New England Division“s efforts
relative to the erosion control project at Revere Beach in Revere,
Massachusetts. The technical informatfon relating to the existing beach
and recommendations concerning beach fill materifal in the Geotechnical
Appendix will be useful to anyone considering recomstruction at Revere
Beach. -

2. Purpose. The purpose of this report is to present the results of an
objective reassessment of the Beach Erosion Control Project. It also
presents data, in sufficlent detaill, to justify the findings and
recommendatiions contained in the report.

3. Scope. This report presents data on the project need, estimated costs
and estimated benefits.

B, PROJECT AUTHORIZATION

4. Authorization. The Revere Beach Erosion Control Project was
authorized under provision of Section 201, Flood Control Act of 1965 (P.L.
89-298) and approved by House Public Works Committee Resolution dated 1
December 1970 and Senate Public Works Committee Resolution dated 17
December 1970, The pre-authorization report is published as House
Document No. 91-211, 91st Congress, 2nd Session.

5. Previous Projects and Reports. A previous Federal project at Revere
Beach was partially constructed in 1954 by the Metropolitan District
Commission, the local cooperating sgency. Construction was discontinued
prior to completion of the project because the sand £ill, obtained from an
offshore borrow site by dredging, was too fine to stay on the beach.
Additionally, a Beach Erosion Control Report was completed by the New
England Division, Corps of Engineers in March, 1968. That report formed
the basis for the currently authorized project.

C. DESCRIPTION GF AUTHORIZED PLAN

6. Desecription. The authroized project provides for beach widening by
direct placement of suitable sandfill along 13,000 feet of beach fronting
the Metropolitan District Commission Reservation to a general backshore
elevation of 18 feet above mean low water, furnishing a recreatiomnal and
protective beach averaging 185 feet in width behind the mean high water
line. (See Plates 1 & 2)

D. CURRENT NEEDS AND EVALUATION

7. Needs and Evaluation. The need for a beach erosion control project
must be based on evidence which indicates that the beach is, in fact,

- eroding. Two measures of evaluating erosion of the shoreline are the dry
beach area and the volume of the material on the beach.




The dry beach area for Revere beach is the area between the mean high
water line and the seaward face of the concrete walls and aprons. Areas
of protective stone are not Included in this dry beach area. Table 1 ig a
history of the dry beach area as determined by Corps of Engineers' surveys
for the period 1945 to 1980. The 1980 gurvey is shown on Plates 1 and 2.
This table shows that the dry beach area has been increasing during this
period. Based on dry beach area, there is no pattern of erosion of the
shoreline and, therefore, no need for a beach erosion control project.

The second measure of evaluating the beach in terms of erosion is the
volume of material on the beach. The volume of material for Revere Beach
was defined as the material bhounded by the plane of mean low water, the
plane of the seaward face of the concrete walls or aprons, and the surface
slope of the beach itself, as shown on Plates 3, 4 and 5.

Table 2 13 a history of the beach volume for the period 1945 to 1980.
Evaluation of this data is inconeclusive as to whether the beach volume is
increasing or decreasing. Instead, Table 2 shows the normal dynamic
nature of a beach, that is, alternating movement of material on and off
the beach. Based on volumetric beach changes, there is no consistent
pattern of erosion and, therefore, no need for a beach erosion control
project.

Therefore, based on the two best measures of evaluating beach erosion,
there is no need for a beach erosion contrel project at Revere Beach.

TABLE 1

DRY BEACH HISTORY

YEAR ' DRY BEACH AREA (S.F.)
1945/46 915,000
1962 1,310,000
1980 1,340,000
TABLE 2

VOLUMETRIC HISTORY

YEAR BEACH VOLUME (C.Y.)
1945/46 | 1,330,000
1962 2,175,000

1980 1,470,000

*Includes 175,000 c.y. nourishment in 1954



E. GEOLOGY AND SOILS

8. Geology. Revere Beach is located within the Seaboard Lowland section
fo the New England physiographic province. The area is characterlzed by
relatively flat and gently sloping terrain with some hilly sections.
Elevations range from tide level at the shoreline to over 175 feet NGVD
(National Geodetic Vertical Datum). Low lying areas are dominated by
recent marsh sediments, primarily peat and organic sllt. Coastal areas
are covered by sand with some gravel. Artificial f1ill is present in
various locations. The principal bedrock type in the area is the
Cambridge Slate, which is also known as Cambridge Argillite. Igneous
intrusions and volcanics are also found in the region. Detalls are
contained in Appendix B.

%. Soila. Revere Beach 1s reltively flat and gently sloping. The bheach
slope varies from 1:8, vertical to horizontal, to 1:25 above mean low
water and between 1:60 and 1:100 below mean low water. The present heach
material 15 a fine to a medium fine sand with patches of gravel and traces
of silt. Median diameter (Dgp) of the material ranges from 0.09 to 0.20
mm and averages approximately 0.15 mm. Maximum diameters (D;gp) are quite
variable, ranging from 0.50 mm to over 7.0 mm. The median diameter of the
sand fill should be approximately 0.30 mm and the maximum size particle
should be 2.0 mm in diameter. Investigations, consisting of field
reconnaissance trips, sampling, testing of materials, and discussions with
commercial representatives, were conducted to delineate potential sources
of sand fill, Efforts were concentrated on commercial land sources and on
off-shore sites. Eight commercial sources were investigated. Of these,
five can provide the full quantity (approximately 1,000,000 c.y.) of
material needed. The sources can meet the size criteria with selective
plt operation or dry screening at the site. Five potential off-shore
gsources were also investigated. One of these sites, near Cat Island off
Salem, Massachusetts, was investigated in detail. Results from the
explorations revealed that sufficient quantities of suitable material are
not avalilable from off-shore sources. Detalls are contained in Appendix
B.

F. COST ESTIMATES

10. First Costs. Unit prices used in estimating construction costs are
based on obtaining the material from a land-based commerclal borrow pit at
1 April 1981 price levels. The quantity estimate is based on a
topographic survey made in 1980 and includes two years (estimated) annual
nourishment.

Construction costs include an allowance of 20% contingencies for the beach
replenishment. Costs of engineering and design, and of supervision and
administration are based on experience, knowledge and evaluation of the
site, and the proposed work to be accomplished. The total first cost is
estimated at $8,900,000, A summary of current costs for the project
features is given in Table 3.



TABLE 3

SUMMARY OF COSTS
(1 Aprii, 1981 Price Levels)

Acct. Feature . Egstimated Costs
01, Lands & Damages 0=
17, Beach Replenishment
Sandfill, 1,000,000 c.y. $6,500,000
@ $6.50/cy
Contingenciles $1,300,000
Total Beach Replenishment Cost 57,800,000
30. Engineering and Design $505,000
3L, Supervision and Administration $585,000
50. Construction Facllities 5 10,000
Total Estimated First Cost 58,900,000

11. Annual Charges. Average annual charges, summarized below in Table &,
are based on an anticipated project 1ife of 50 years and an interest rate
of 7-3/8%. Annual maintenance costs are based on beach replenishment of
4,000 c.y. per year to reshape the beach after the winter storm season.

TABLE 4

ANNUAL CHARGES

Interest and Amortization (.075913 x 8,900,000) $675,000
Maintenance 4,000 cy @ $6.50 26,000
Total Annual Charges $701,000

G. ESTIMATE OF BENEFITS

12. General. The benefit analysis is based on a 50-year project life at
a 7-3/8% interest rate. There are two distinct types of benefits which
would result from construction of this project, recreation and direct
(flooding) damages prevented. Appendix A contains a detalled analysis as
to how these beneflts were determined. The following two paragraphs
explain the process in general terms. Annual estimated benefits are shown
in Table 5.

13. Recreation Benefits. Recreation benefits are based on the increased
number of visitors, above the existing capacity of the beach, who are
expected to use the beach after it is improved. A value of $2.00 per
gsummer visitor and a beach useage turnover factor of two are assumed.




Thegse assumptions appear reasonable based on the location of the beach and
useage factors of other beaches in the general area. Only weekend days
are used in this calculation because the existing beach is large enough to
accommodate the expected number of weekday visitors. Annual recreation
benefits are estimated at $39,000.

14. Benefits from Direct Damages Prevented. In addition to increasing
the area available for recreation, construction of a 185' wide beach bernm
would also cause waves to break on the beach away from the concrete
geawalls. This would decrease the amount of wave damage to the seawalls
and prevent flooding of the backshore area behind the seawalls. Annual
benefits from direct damages prevented are estimated at $25,000.

TABLE 5

SUMMARY OF ANNUAL BENEFITS

Description Amount
Recreation $39,000
Direct Damages Prevented 25,000
Total Annual Benefits $64,000

H. BENEFIT TO COST RATIC

15. Benefit to Cost Ratio. Comparison of the annual benefits of $64,000
and the annual charges of $701,000 results in a benefit—cost ratio of 0.1
{0.09) to 1.

I. STATEMENT OF FINDINGS

16, General. All pertinent data concerning the proposed construction of
the Federal beach erosion control project at Revere, Massachusetts have
been reviewed and evaluated. Elements considered in this review and
evaluation included engineering feasiblity, project justification, and the
socio—-economic factors relative to 1lts construction.

No definitive evidence of an erosion problem at Revere Beach was found.
In addition, the benefits from recreation and flooding damages prevented,
are Insufficlent to justify Federal participation In a beach erosion
control project at Revere Beach.

J. RECOMMENDATIONS

17. Recommendations. The authorized project for Revere Beach is neither
required nor Jjustified at this time. Therefore, it 18 recommended that
the Revere Beach Erosion Control Project in Revere, Massachusetts be
placed in an inactive status.
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1. Methodologz

The proposed beach project for Revere Beach is analyzed for a 50 year
project life at the Federal interest rate of 7-3/8 percent. The current
beach usage was derived from the following three consultants' reports:

Nash-Vigier Inc. Revere Beach. Cambridge, MA. April, 1971.
(for the city of Revere)

Camp, Dresger and McKee Inc. EIR: Revere Beach Development
Project. Boston, MA. June 1978. (for the MDC)

Carol R. Johnson and Associates, Inc. Master Plan: Revere
Beach Reservation. April, 1979. (for the MDC)

The Nash-Vigier study estimated the current beach usage using aerial
photos. The photos were taken on a sunny Wednesday and Sunday in July ‘
using a turnover of two.

Camp, Dresser and McKee estimated current beach use based upon the
total number of parking spaces avallable, beach counts, MBTA turnstile
counts, and traffic figures. They based their future estimates upon MDC
estimates and proposed future development in the area.

Carol R. Johnson Assoclates did not explain their methodology for
estimating current beach use although the final attendance figures were
similar to the other two consultant reports.

Nash-Vigier also conducted extensive interviews with beach users to
determine the following items:

1) age, sex and number of beach users

2) origins and mode of transport

3) frequency of visits, length of visit, and time of visit
4) a comparison with other beaches

5) attitudes toward Revere Beach

The size of the beach was estimated by measuring beach profiles as
discussed in Paragraph D of the main report.

2. Market Area

Fifty percent of the beach users are from Revere and adjacent
communities and 87 percent of the trips to Revere Beach were less than

40 minutes. Table A-1l shows a detailed breakdown of information from the
Nagh-Vigier study.



TABLE A-1

Origin of Beach Users Mode of Transgport Competing Beaches
Area % Type % Beach %
Revere 27 Car 46 Nahant A 24
Adj.communities 21 Walk 18 Nantasket 16
Boston 12 MBTA 16 Lynn 10
Boston suburb 15 Bus 15 Cape Cod 12
Mass. 12 Other 5 Other North Shore 31
Other 13 Other South Shore 13
Other
*

Total 100 Total 100 Total 113

The average length of stay at Revere Beach varied from 3-5 hours
which supports the use of a turnover factor of two and 1is typical of a
local beach such as Revere Beach.

3. Beach Season

The estimated beach geason used in the economic analysis was 20 peak
days and 50 average days. This is the figure used in the Nash-Vigler
study and compares with a beach season of 20 peak days and 43 average days
in the 1968 study by the Corps of Engineers.

The prime beach season is considered to be from July 4 to Labor Day
and the non~prime beach season is the month of June and post Labor Day.
The prime beach season is estimated to be 7 weeks and the non—-prime beach
season 18 taken as the equivalent of 4 weeks of prime beach season. One
week is subtracted for inclement weather leaving 10 weeks of prime beach
season.

4., Beach Size and Capacity

Table A-2 shows the information on the square feet of dry beach for
Revere Beach from 1946-1980. Based upon this information, capacity was
estimated using 75 square feet per person and a turnover of two; resulting
in a daily capacity of 35,700. The main report presents a detailed ‘
analysis of the beach. The beach size is assumed to be constant over the
50 yvear project life.

*Multiple Responses were received



TABLE A-2

BEACH SIZE

AREA

1946 915,000 sq.ft.
1962 1,310,000 sq.ft.
1980 1,340,000 sq.ft.

5. Recreation Day Value

The recreation day value for Revere Beach was based upon Table K-31
and K-32 of ER 1105~2-300. The recreational day value for two nearby
beaches in Lynn and Beverly was estimated in 1980 reports by NED, to be
$1.50 and $1.90, respectively. Since Revere Beach has superior facili-
ties, easler access, and less crowding than these beaches this information
on neighboring beaches supports the use of the recreational day value of
$2.00 per person, derived from the tables in ER 1105-2-300.

6. Beach Attendance

Revere Beach reached its greatest popularity between 1890 and 1930
when there was a large amusement park behind the beach, a circus, band-
stands, dance halls, large hotels, summer homes, and steamship and rail
service from Boston making Revere one of the largest and most popular
beaches in New England. During this period attendance would frequently
reach 80-100,000 on a weekend day. The situation began to change in the
1920's due to major fires at Revere Beach, changing recreational habilts,
the growing highway system, the increase in automobile ownership, and
competition from other beaches. The situation appears to have stabilized
with the area behind Revere Beach undergoling redevelopment as discussed in
Appendix C.

The reports by Camp, Dresser and McKee and Carol R. Johnson
Associates provide an attendance figure for an average peak day and for
maximum attendance on a peak day. In order t¢ arrive at an optimistie
estimate of current peak attendance the mean of the two figures was
computed, although maximum attendance on a peak day would be a rare
occurrence reserved for days such as July 4th. The estimates by Camp,
Dresser and McKee of 16,000 current daily peak attendance and 24,000 daily
peak attendance in 1995 were chosen as being the more reliable and well
documented estimategs. Both of these estimates include the turnover factor
of 2.0.

The consultant's estimates of peak attendance in 1995 are based upon
the following assumptions:

1) construction of the Revere Beach Connector



2) renovation of the Wonderland Station and construction of the
parking garage

3) counstruction of the MDC Revere Beach Park

4) construction of the proposed residential units by the ALBA
Corporation.

The future of these proposals is not certain and the consultant's
estimates based upon these assumptions should be considered an optimistic
high growth scenario.

Current beach slze results in a capacity far in exceas of current
attendance and current available parking is also in excess of demand and
will remain in excess of projected demand. When considering future beach
attendance neither of these two factors serves as a constraint upon
growth.

TABLE A-3

DAILY BEACH ATTENDANCE ESTIMATES

Current Future
Attendance Attendance (1995)

Weekday (1971 Nash-Vigier) 6,800 N/A
Weekday (1978 Camp, Dresser) N/A N/A
Weekday (1979 Carol R. Johnson) 5,800 9,700
Peak (1971 Nash-Vigier) 15,700 N/A
Peak (1978 Camp, Dresser) 12,000/20,000 20,000/27,000
Peak (1979 Carol R. Johnson) 14,000/22,000 20,000/30,000

7. Future Beach Attendance

The future peak day attendance is ghown in Table A-4 and in Figure
A~l for several growth rates. Future weekday attendance figures are not
shown since the current beach capacity is almost six times current attend-
ance and there are no estimates of future excess demand for weekdays. The
annual compound growth rate for the population of Revere is 1/4 percent
and this rate is applied to beach attendance. The consultants' estimate
for attendance in 1995 results in an annual compound growth rate of 2-3/4
percent. Annual growth rates of 1 percent and 5 percent were also
computed to provide a sensitivity analysis.
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TABLE A~-4

GROWTH IN PEAK DAY ATTENDANCE

Annual
Compound Existing
Growth Rate 1982 (Po) 1997 (P15) 2002 (P20) 2012 (P30) 2022 (P40) 2032 (P50)

1/4 16,000 16,700 16,800 17,300 17,600 18,100
1 16,000 18,600 19,500 21,600 23,700 26,200
2-3/4 16,000 24,000 27,200 36,800 48,000 62,400
5 16,000 33,300 42,400 69,100 112,000 184,000

Under the without project condition for the growth rate of 2-3/4
percent attendance would increase until 2012 when the existing beach would
be filled to its capacity. The with projlect condition weuld be the con-
struction of a beach with 2,763,000 square feet increasing the capacity to
73,700 allowing the beach attendance to grow unrestrained for the life of
the project.

As mentioned earlier the 2-3/4 growth rate used by the consultants is
the rate selected for evaluating the project. This growih rate is opti-
mistic in the short run since it is based upon scenario of considerable
development behind Revere Beach. To continue this growth rate for the
entire project life is even more optimistic.

The five percent growth rate 1s shown although it is far higher than
any reasonable projection of beach attendance. It results in attendance
doubling every 15 years and the attendance after 50 years would be 12
times the current attendance.

8. Recreational Benefits

The annual recreational benefits are based upon future peak attend-
ance using the Federal interest rate of 7~3/8 percent for the 50 year
project life assuming 20 peak days per season and a unit day value of
$2.00 per person. The annual recreation benefit was estimated for the
difference of the annual recreation values under the with project condi-
tion and the without project condition. Table A-5 showa the annual
recreation benefit for selected beach attendance growth rates. These
annual recreation benefits were estimated to 1llustrate the senslitivity
of annual recreation benefits to various beach attendance growth rates.



TABLE A-3

RECREATION BENEFITS
{1981 Price Level)

Annual Compound

Growth Rate Annual Benefits
1/4 percent $ 0
1 percent $ 0
2-3/4 percent , $ 39,000
(actual growth rate)
5 percent ) $243,000

Table A-6 shows the computations of annual recreation benefits for
the beach attendance growth rate of 2-3/4 percent annually. As discussed
previously the 2~3/4 percent growth rate was chosen as the most optimistic
scenario possible for the growth in beach attendance. Currently there is
excegs capaclty and based upon the existing dally demand of 16,000, the
2-3/4 percent growth rate, and stable beach capacity there would not be
excess demand under the without project condition until approximately
2012. Annual benefits to the Federal project do not occur until the 30th
year of the project.



YEAR

Value per Beach Unit
Number of Peak Days

Project Annual Peak
Day Beach Attendance
With the Project 2-3/4%
Annual Growth Rate

Project Annual Peak

Day Beach Attendance
Without the Project
2-3/4% Annual Growth Rate

Projected Annual Recreation
Value With the Project

Projected Annual Recreation
Value Without the Projected

Annual Recreation Benefits

Equivalent Average Annual Recreational Benefits
(50 Year Project Life, 7-3/8%)

TABLE A-6

COMPUTATION OF -ANNUAL ‘PEAR DAY RECREATIONAL BENEFITS

(p0)
1982

$2.00
20

16,000

16,000

%640,000

$640,000

9

REVERE "BEACH

{P15)
1997

$2.00
20

24,000

24,000

$960,000

$960,000

¢

(P20)
2002

$2.00
20

27,200

27,200

$1,088,000
$1,088,000

'

(P30)
2012

$2.00
20

36,800

35,700

$1,427,000
$1,428,000

$ 44,000

$39,000

(P40)
2022

$2.00

48,000

35,700

$1,920,000

$1,428,000

$ 492,000

(P50)
2032

$2.00
20

62,400

35,700

$2,496,000
$1,428,000

$1,068,000



9. Annual Flood Losses and Benefits

Flood losses for the area behind Revere Beach are derived from a
preliminary damage survey completed in May, 1979 for a reconnalssance
report accomplished under the Army Corps of Engineers Section 205
Authority.

The degree of protection offered by the existing seawall and beach is
approximately up to the 100 year event. Only annual losses prevented for
events greater than the 100 year frequency event could be attributed to
the proposed Federal project. The potentially preventable annual losses
are $50,000, however, since the 1979 damage survey there have been several
changes in the projected area which must be considered. Drainage
improvements have been added since the 1979 study; the MDC Revere Beach
Reservation has been conatructed; and some of the amusements and retail
establishments in the area have been removed. In addition, an extensive
damage survey completed in the fall of 1980 for Roughan's Point sectlion of
Revere indicates a 50 percent reduction in annual losses for Roughan's
Point from the June 1979 study. Since the 1980 study was a more intensive
study the 1980 results are considered more reliable, a 50 percent reduc-
tion in annual losses for the area behind Revere Beach is assumed to
reasonable. The addition of the proposed Federal project would give
protection against greater than a 500 year event. The annual benefits for
the reduction of flood losses for the proposed Federal project of $25,000
are attributable to prevention of annual floed losses for an event greater
than the 100 year event and less than the 500 year event.

10, Justification

Based upon the economic analysis the proposed Federal project is not
economically justified.

Annual Benefits Annual Costs Benefit to Cost Ratio
Recreation $39,000
Flood Control $25,000
TQTAL $64,000 $701,000 .10
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1. Topographic Features. Revere Beach is located within the Seaboard
Lowland Section of the New England physiographic province. The area 1s
characterized by relatively flat and gently sloping terrain with some
hilly sections. Elevations range from tide level at the shorelines to
over 175 feet NGVD (National Geodetic Vertical Datum) further inland.

2. Geologic Features

a. Overburden. In the regiona of higher elevation, the overburden
consists primarily of glacially derived materfal. Till, an unsorted
mixture of clay, sand, gravel, and boulders, is common, as are deposits of
stratified sand and gravel. Low-lying areas are dominated by recent marsh
sediments, primarily peat and organic silt. Coastal areas are covered by
sand with some gravel., Artificial f£fill is present in various locations.

b. Bedrock. The principal bedrock type in the area 1s the Cambridge
Slate, also known as the Cambridge Argillite, Igneous intrusions and
volcanics are also found in the region.

3. Site Conditions. Revere Beach is relatively flat and gently

sloping. Slopes range from 1:8 to 1:25 above mean low water and between
1:60 and 1:100 below mean low water. The present beach materlal is a fine
to a medium to fine sand with patches of gravel and silt. Median diameter
(D5n) of the materlal ranges from 0.09 to 0.20 mm and averages approxi-
nately 0.15 mm. Maximum diameters (D;,y) are quite variable, ranging from
0.50 mm to over 7.0 mm. Figure B-1 shows gradation characteristics of the
existing beach material.

4. Recommended Criteria. The project calls for the widening of 13,000
feet of beach and periodic rencurishing. Approximately 1,000,000 cubic
vards of sand will be required. The median diameters of the sand fill
should be between 0.3 and 0.7 mm and the maximum size particle should be
2.0 om in diameter., Five percent of the sandfill may have particle sizes
greater than 2.0 mm in diameter.

5. Sand Source Investigations

a. Land Sources. A total of eight potential commercial land sources
were investigated in detail. Investigations included site inspections,
discussions with representatives of the operators, sampling of the major
working faces and stockplles, mechanical analysis of samples for grain
size distribution characteristics, and photographs of the sites. The land
sources are located in eastern Massachusetts and southern New Hampshire at
haul distances to the project site ranging between 30 and 110 miles.

b. Off-shore Sources. Five potential off-shore sources were ildenti-
fied 1n a survey of pertinent literature. The most promising of these
sites, the Cat Island area, was investigated with seismic reflection and
side scan sonar surveys followed by eleven continuous vibratory core
borings. Mechanical analysis on core samples were performed to determine




grain size distributien characteristics. The Cat Island Site 1s located
offshore of Salem, Massachusetts approximately ten nautfical miles north-
east from the project area.

6. Results (Land-Based Sources). The results of the investigations of
each potential source are presented below. Gradation curve summiries are
shown in Figures B-2 and B-3. Figures B-4 through B-11l show grain size
distribution characteristics for each site.

a. Source No,.'l

(1) Location - Ossipee, NH

(2) Estimated Quantity Available - Over 1,000,000 cubic yards

(3) Haul - Approximately 110 miles. Source has siding and has
previously transported materials to the Boston area by rail.

(4) Description

(a) TFour samples of bank-run sand were tested. The samples
were light brown, coarse to fine and medium to fine sands with D¢,y sizes
ranging from 0.4 mm to 0.7 wm. Dy, sizes ranged from 3.0 mm to 40.0 mm.

(b) Three samples of processed grits were tested. These
were light brown, coarse to fine sands with Dg, sizes averaging 1.1 mm and
Djgp slzes ranging between 4.0 mm and 10.0 mm.

{c) Two samples of concrete sand were tested. These had
Dgq sizes approximating 0.8 mm and D4y sizes of about 9.0 mm.

b. Source No. 2

(1) Location - Hooksett, NH

(2) Estimated Quantity Available - Over 1,000,000 cublc yards

(3) Haul - Approximately 50 miles. Railroad facilities are
avallable near source.

(4) Description - Five samples of bank-run sand were tested.
The samples were light brown and yellow brown, coarse to fine and medium
to fine sand with Dgy sizes ranging from 0.2 mm to 0.6 mm. Djq sizes
ranged from 2.0 mm to 50.0 mm,

¢. Source No. 3

(1) Location - Boxborough, MA

(2) Estimated Quantity Available - Over 1,000,000 cubic yards




(3) Haul - Approximately 40 miles by road.

(4) Description — Seven samples of bank-run sand were tested.
The gamples were light to medium brown, coarse to fine, medium to fine,
and gravelly coarse to fine sand with D¢ sizes ranging from 0.1 mm to 1.5
mm. Dygg sizes ranged between 0.5 mm and 50.0 um. :

d. Source No; 4

(1) Location ~ Haverhill, MA

(2) Estimated Quantity Available - 100,000 cubie yards

(3) Haul - Approximately 35 miles by road.

(4) Description — Six samples of bank-run sand were tested. The
samples were light to medium brown, coarse to fine and medium to fine sand
with Dgq sizes ranging from 0.3 om to 0.6 mm. Dygo sizes ranged between
2,0 mm and 40.0 nm.

e. Source No. 5

(1) Location - Groveland, MA

(2) Estimated Quantity Avallable — Over 1,000,000 cublc yards

(3) Haul —;Approximately 30 miles by road.

(4) Description - Seven samples of bank-run sand were tested.
The samples were light brown to yellow brown, coarse to fine, medium to
fine, and gravelly coarse to fine sand with Dcy sizes ranging from 0.3 mm
to 0.9 mm. Djy5g sizes ranged between 3.0 mm and 25.0 mm.

f. Source No. 6

(1) Location - Madbury and Dover, NH

(2) Estimated Quantity Available - 500,000 cubic yards

(3) Haul - Approximately 60 miles by road.

(4) Description — Thiz source consists of a working pit and
processing plant in Madbury and an undeveloped pit in Dover. 8ix samples
of bank-run sand and one sample of material screened on a 5/16 inch screen
were tested. The samples were medium brown, coarse to fine, medium to
fine, and gravelly coarse to fine sand with Dy, sizes ranging from 0.2 wm
to 1.2 mm. Djgg sizes ranggd between 3.0 mm and 50,0 mm.



g+ Source No, 7

(1) Location — Westford, MA

(2) Estimated Quantity Available -~ 20,000 cubic yards

(3) Haul - Approximately 30 miles by road.

(4) Deacription ~ Two samples of bank-run sand and one sample of
processed concrete sand were tested. The samples were coarse to fine sand
with D¢, sizes ranging from 0,7 mm to 1.5 mm. Digp 8lzes ranged from 5.0
to 40.0 mm,

h. Source No. 8

{1) Location - North Plymouth, MA

(2) Estimated Quantity Availlable - Over 1,000,000 cubic yards

{3) Haul - Approximately 40 miles by road.

(4) Description - One sample of bank-run sand and three samples
of processed concrete sand were tested. The samples were light brown,
coarse to fine, medium to fine, and gravelly coarse to fine sand with Ds5o
sizes ranging from 0.5 mm to 0.7 mm. D;gy sizes varied between 5.0 mm and
25.0 mm.

7. Results (0ffshore Sources). The Cat Island site lies under an average
of 25 feet of water. The bottom gediments are characterized by approxi-
mately 25 feet of sandy gravel, gravelly sand, and medium to fine sand
overlying silt and clay. Lenses of gravel and silt are encountered within
the gandy material., Figure B-12 ghows gradation curve summaries of poten-
tially suitable material. Figures B~13 to B-23 show the gradation
characteristics of the boring samples. Plate B—1 shows the geologic
profile through the Cat Island Site.

8. Conclusions and Recommendations

a. Land Sources., All eight of the land sources can meet the
established grain size criteria with some dry screening. Five of these
sources can provide the total anticipated quantity of material,

b. Offshore Sources. 3Because of the presence of significant amounts
of gravel and silt and the general lack of uniformity of the sediments, it
is not recommended that the Cat Island Site or any other offshore site be
consldered as a potential source of beach fill without considerable
processing.
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1, Purpose

This appendix presents a discussion of preconstruction, construction,
and post—construction impacts of the proposed Revere Beach Ercsion Control
Project upon residents, potential beach users, and the Metropolitan
bistrict Commission (MDC) who controls the beach. In this assessment,
current and future social and economic conditions will be identified. 1In
formulating project impacts, future conditlons without the project will be
compared to future conditions with project implementation.

In describing the social conditions, two different sets of impacts
have been incorporated into the report. Those that affect the city of
Revere and those that affect the project site, Revere Beach.

2. History of Revere

The clty of Revere was established as a small oceanside farming
community in the 17th century. It remained that way until its beach area
began to develop between 1846 and 1875. With the completion of the narrow
gauge railroad in 1875, comnecting Revere and Lynn to Boston, Revere
experienced a rapid population and housing boom and developed into a beach
and summer resort area. By 1890 the town had increased its 1871 popula-
tion by almost 500 percent. By the turn of the century, Revere had
established itself as a resort and residential area in the Metropolitan
Boston area. From 1915 to the 1950's Revere's population continued to
grow, especlally after World War II, as more and more of its farm land
was converted into residential neighborhcods. Population hag declined
slightly between 1970 and 1980G. Today, with population of 42,500, some
antiquated public services and little industrial growth, it is facing
problems similar to many older residential communities located in large
metropolitan areas. Revere's character is mainly an entertainment and
recreational community containing such facilities as Wonderland Dog Track,
Suffolk Downs Raceway, and its most attractive natural feature, Revere
Beach.

3. Hiastory of Revere Beach

Between 1846 and 1875 the Revere Beach area began to grow. When the
narrow gauge rallroad was built in 1875, it connected Boston directly to
the beach area, bringing thousand of tourists and visitors annually to the
shore. In 1895 and 1896 three miles of beachfront property in Revere were
acquired by the newly formed Metropolitan Parks Commission (later renamed
the Metropolitan District Commission) for use as the first public beach in
the nation. The beach is currently operated and maintained by this
commission. During subsequent years, the beach's facilities expanded to
include four pairs of open air pavilions, an open air bandstand, and a
large amusement and entertainment area paralleling the beach. It was
estimated that during its peak use, which lasted into the 1930's, over



14,000,000l people annually would visit the beach and amusement attrac-—
tion. Both the beach attendance and facilitles began to decline after the
mid 1930's due to a number of factors. Increased use of the automobile
brought greater social mobility and changing social patterns. Other area
beaches within easy commuting distance of Boston attracted large numbers
of beachgoers who formerly regarded Revere Beach as thelir primary recrea-
tional resource. Secondly, as the beach and amusement center attendance
decreased, profits declined and beach area conditions deteriorated,
especially the amugement park area. Most of the amusement area was torn
down due to its dilapidated appearance by the early 1970's, much of it
still remains as vacant land.

This beach 1s operated and maintained by the MDC. Periodic repalrs
and construction have taken place along its length over the years.
Initially, a seawall was bullt along the backshore of the beach and
completed in 1920. A seawall cap was added in 1963 and 1964. 1In 1954 as
part of the Congressionally authorized erosion project for Revere, the MDC
pumped 175,000 cy of sandfill onto the beach from an offshore borrow
pit. The project was discontinued because the sand particles were too
small to remain on the beach. This has been the only significant beach
- £111 which has taken place since the early part of the century. After the
February 1978 storm, some repalrs were made to the seawall and pavilions
damaged by the storm. Presently, the condition of the beach is regarded
as poor. Along the 13,000 feet of beach from Elifot Circle in the south to
Northern Circle, erosion has caused uneven beach conditions to exist. In
some areas, especlally in the south beach area, accretion of beach
material has occurred and the beach is actually enlarging. Near Chester
Street, localized erosion has caused little or no dry beach space to
remain above mean high water.

4. Existing Conditions

a, Land Use

Revere Beach stretches for a distance of approximately 3 miles in
a crasent shape from Roughan's Point at the south to the Point of Pines
area at the north. The land opposite the beach along Revere Beach
Boulevard is developed in a variety of uses. Along Revere Beach Boulevard
are private homes, small apartment houses, 2 nursing home, a large elderly
apartment complex, commercial establishments such as restaurants and
lounges, a discount store, and a bowling alley. Thirty percent of the
land between Beach Street and Revere Street is vacant. The new MDC linear
park is also opposite the beach, paralleling Revere Beach Boulevard for
approximately one mile. Additional MDC facilitles are found within the
project site in the vicinity of the mid-beach area. These facilitles

IMagsachusetts Area Planning Council, 1967



include; a bathhouse, a sanitary facllity and the MDC Police Station. The
land across from the beach has been rezoned to meet current flood control
standards and to allow private development to take place along the former
site of the large amusement complex.

b. Beach Attendance

During peak use years, the early 1900's, Revere Beach was a very
heavily populated beach due to the many recreational and entertainment
facilities it provided. On a peak summer weekend day, as many as 100,000
people (based on newspaper reports) would visit the beach and amugement
center, Annual attendance estimates reveal as many as 14,000,000" people
would visit this area. Since the mid 1930's, attendance at Revere Beach
has declined significantly as previously discussed. The amusement center
at Revere Beach has been completely torn down and 1s walting private
development which does not at this time include a large entertainment/
recreational oriented complex, Damage to sections the beach itself has
probably contributed to its decreased utilization.

There have been several studies completed for the MDC and the
city of Revere regarding present beach attendance figure. In 1971, the
firm of Nash-Vigler completed a comprehensive study for Revere. They
determiged annual beach attendance to be 650,000 who use the beach
proper. Carol R. Johnsen and Associates completed a study for the MDC in
1979. The findings of this study are illustrated below in Table C-1l.

TABLE C-1

DATLY BEACH ATTENDANCE AT REVERE BEACH

Condition Daily Attendance
1. Average summer weekend 14,000
2. Peak summer weekend 22,000
3. Average summer weekday 6,800
4. Average non—-summer weekday negligible

Source: Carol R. Johnson and Asscciates, Revere Master Plan, 1979.

"The MDC has based future estimates, in part, upon
present and past use comparisons. Present visitor use is
12,000 on an average weekend day to 20,000 on a peak
weekend day, and_past visitor use estimates of 11,240 on
any season day.“3

lyapc, 1967
2Nash Vigler, Volume 3. April 1971.



Given the present dry beach area at mean high water, there 1is
presently room for approximately 36,000 people. This will comfortably
accomodate present beach users as estimated by the three studies above.

c. Local Economy

Revere Beach 1is operated and maintained by the MDC and has been
since 1895. Money to maintain the beach and its facilitries is appro-
priated by the Commonwealth of Massachusetts in its annual State budget.
Fach city and town under the jurisdiction of the MDC is assessed a certain
amount of money for maintenance and operation costs of MDC facilities.

The MPC can use this money for thelr costs and also to help fund
additional facility related projects such as the one under current
consideration for Revere Beach.

The local economy at the clty of Revere is heavily concentrated
in the service and trade sectors, with some of these establishments in
direct support of the Revere Beach area. Restaurants, some lounges, a
digcount store, a bowling alley, and some small concessions are opposite
the project site, along Revere Beach Boulevard. Other service and trade
concerns such as gas stations, small stores, other restaurants and
lounges, and private parking facilities are found throughout the immediate
beach area and nearby sections of the city.

Revere's economy is strongly dependent upon its entertainment and
recreatlonal opportunities. Three of the city's principal attractions can
be categorized as entertainment and recreational: Revere Beach, Suffolk
Down Race Track, and Wonderland Dog Track. Two-thirds of the city's work
force commute outside the city each day for work. Seventy-seven percent
of all the people emploved within the city of Revere are employed in the
. gervice and trade sectors.

5. Future Conditions Without the Project
a. Land Use |

The most prevalent land use throughout the project area is the
15,000 feet of beach from Eliot Circle in the south to northern circle.
Without the project, the major result will be a continuation of present
conditions. There will be accretion of beach material in the southern
part of the project area, around Cresent Beach, while erosion will
continue to cause decreasing dry beach space in the vicinity of the MDC
public facilities across from the beach. Damage to the concrete apron
along the base of the seawall and the seawall itself will continue to
occur, as there will be little in the way of a beach berm to protect these
walls from direct wave action. Damage to the base of some of the open air
pavilions will also reoccur as waves may strike these structures directly.



Across from the project area i1s a variety of land uses which face
periodic damage during seriocus winter storms. If waves overtop the
existing seawall, Revere Beach Boulevard could be flooded. The water
could then continue across the road and damage sections of the MDC park
and some of the public facilities and private establishments on the other
side of the boulevard. Future land use plans for the area seem to
indicate that if present economic conditions ameliorate, it would then be
possible to go ahead with the redevelopment plan for the area, already in
the planning stage and involving the MDC, the city of Revere and a private
developer. These plans will be delineated further in the Economic
Development Section, which follows.

b, Projected Beach Attendance

Based on a number of current estimates, attendance at Revere
Beach 1s not expected to significantly increased in the future. The MDC
has stated that fut¥re average weekend day vigitor use will be 20,000
persons based upon!

~ current estimates of beach use
'~ pumber of available parking spaces (2500)

~ design consideration inherent in the currently estimated
capacity of Revere Beach

Future beach use estimates for design year 1995 were made by
Carol R. Johnson and Associates as part of the study completed for the MDC
in 1978. Their assumptions are based upon the completion of a comprehen-
sive redevelopment project along the beachfront area at Revere Beach.
Table C-2 presents thelr finding for four different beach conditions.

TABLE C-2

FUTURE BEACH ATTENDANCE AT REVERE BEACH

Condition : Daily Beach Attendance
1. Average summer weekend 20,000
2, Peak summer weekend 30,000
3. Average summer weekday 9,710
4. Average non-summer weekday negligible

Source: Carol R. Johnson and Associates, Revere Master Plan, 1978.

1Carol R. Johnson and Assoclates, Revere Master Plan, 1978,



Currently, beach intensity is very uneven along the beach. As
was previously stated, those sections of the beach across from the
"amenities,” have heavier beach use even though there is less dry beach
area present, Other more stable areas of the beach, away from the bather
amenities, have more dry beach area but fewer users. Those areas
suffering from erosion will continue to have decreasing dry beach area
which may cause beach users, who frequent these sections, to move either
north or south of the affected area or select an alternative beach. This
fact could decrease beach attendance in general over the entire beach. It
will depend on what the beach user finds more important, adequate beach
space or adequate social amenities. In general, the eroded areas will
undoubtedly suffer some declining use as dry beach area will continue to
decrease.

c. Economic Development

There are several general redevelopment proposals for Revere
Beach and the city which both the MDC and Revere offficials hope will
generate economic revitalization. These proposals include:

~ The Revere Beach Development Project, a concerted effort
involving the city of Rever, a State agency, the MDC, and a
private developer. It includes the construction of two high—
rise apartment and condominium complexes, a linear park along
the beach for passive recreation, which is being currently
completed by the MDC, a 2000 car parking garage, and a
commercial area set between the residential structures. Much
of this development is located across from the proposed erosion
control project site.

«~ The Army Corps of Engineers will be implementing additional
flood control studles in the Qak Island and Point of Pines
sections of Revere to augment ongoing studies involving
Roughan's Point.

- The Boston Celtics and the Ogden Corporation are currently
negotiating a proposed sports arena within the Suffolk Downs
complex, This plan is awaiting financlal approval. It will
add another major recreational/entertainment asset to the city.

- The Massachusetts Coastal Floodproofing Program will release
$317,000 to Revere homeowners currently on the wailting list, so
that repairs and/or additional floodproofing measures can be
implemented on homes that suffered damage during the serious
storm of February 1978.



6. Future Conditions With Project Implementation

a. Land Use

With project comstruction, erosion and accretion of the beach
will most probably stop as the beachfill stabilizes itself. Damage to the
concrete apron and seawall will be lessened as fewer waves will reach them
because of the new beach berm. The open air pavilions will not be damaged
by direct wave attack. Revere Beach Boulevard roadway will be flooded
less frequently., Wave overtopping damage to the MDC linear park would be
less frequent. Redevelopment would be no different from the without
project condition.

b. Beach Attendancel

Several different sources were chosen to derive future beach
attendance figures for Revere Beach. The MDC, which controls the beach,
estimates that on a future average weekend day about 20,000 people could
be expected to visit the beach, and as many as 30,000 on a peak weekend
day. Carol R. Johnson and Associates estimate that by 1995 approx%mately
40,000 people will utilize the beach on a peak summer weekend day. The
Nash-Vigler study of 1971 estimated future peak attendance at 30,000
persons which could be expanded to between 30,000 and 40,000 depending on
suggested beach area improvements and the fact that future economic
constralnts may force many Metropolitan Boston area residents to seek
recreational activities closer to home.

¢, Economlc Development

Opportunities for economic development with project implementa-
tion will be unchanged from those discussed for the without project
condition. '

d. Social Impacts

Short term related impacts of increased nelsge, dust, men, and
equipment entering and leaving the project site would be experienced
during the construction phase. Additional short term negative impacts
include: '

lBeach attendance estimates assume a daily turnover rate of two.

2Carol R. Johnson and Associates, 1978 study, based upon optimum
conditions which they felt could exist by 1995 with implementation of
Revere Master Plan.



- disruption of beach use during the summer, until the project is
completed. (Project can only be constructed during the summer
when the threat of serious storms, which could wash away beach
material, has diminished.)

- parking along Revere Beach Boulevard will be impacted as trucks
must utilize this road while entering and leaving the beach
area.

- traffic along Revere Beach Boulevard will also be impacted as
this road will be used by construction vehicles.

There are several long term positive impacts agsociated with this
project. The most beneficial effect would be the decrease of erosion and
the creation of a uniform beach width. A larger dry beach area increases
the potential capacity of the beach. Aesthetically, the beach will assume
a better appearance, and In addition, beach material will be more guitable
for beach users. Also, the scenic nature of this beach, because of its
cregent shape, can once again be enjoyed.

@. Fconomic Impacts

Economic concerns along the beach such as restaurants, small food
concessions, lounges, and private parking facilities may face decreasing
revenues during thelr peak season 1f beach attendance decreases during the
construction phase. Additionally, a disruption to parking along the
Revere Beach Boulevard may negatively impact potential customers of these
establichments who may wish to park near these businesses but cannot due
to area construction. The inerease in dry beach area this project
provides will increase the beach's potential capaclty. The midbeach area,
one of the more popular beach areas, will be expanded from its present
size and be able to comfortably accommodate more people, thereby making
the public amenities across fron this beach section even more popular than
at present. If beach attendance were to lncrease because of this project,
1t could generate economic interest in the restaurants, lounges, conces-—
sions, private parking facilities and MBTA access areas along the beach.

7. Adverse Impacts That Cannot Be Avolded

a. Soclal

Decreasing beach attendance during peak season will be experi-
enced during the construction phase, especially aYong the more crowded
midbeach area. People will be forced to move north or south laterally
along the beach and further away from public facilities during construc—
tion. Since the project will be constructed during the peak season a more
serious impact of decreasing beach attendance will occur than if the
project could to be completed during the non~peak season. A serious
traffic disruption along Revere Beach Boulevard will occur during the
conastruction phase.



b. Econonic

There will be negative economic effects which will be experienced
during the construction phase. Many of the beaches economic establish~—
ments such as restaurants, lounges, and concessions are directly across
Revere Beach Boulevard from the work site. These concerns would be
expected to enjoy increasing patronage during peak beach season. Since
the construction phase of this project will occur during this time
expected decrease in beach attendance may adversely affect the economic
well~being of these businesses throughout coanstruction time. '

c. City of Revere

In addition to the business establishments along the Revere Beach
Boulevard that will be affected by the project, other service establish-
ments such as gas stations, restaurants, and stores surrounding the beach
area may also be negatively impacted by decreased beach attendance. This
may cause a negative effect upon the general economic climate of the city
throughout the construction phase.



